Characterization of a novel macrolide efflux gene, mef(B), found linked to sul3 in porcine Escherichia coli.
The aim of this study was to characterize a putative novel macrolide efflux gene located in the vicinity of sul3 in porcine Escherichia coli. Five sul3-encoding E. coli isolates of porcine origin were investigated by plasmid characterization and random amplification of polymorphic DNA (RAPD) PCR. Unknown DNA adjacent to the sul3 genes was amplified using a PCR approach, followed by sequencing of the fragments. The putative macrolide efflux gene was cloned into pK18. The cloned gene was characterized by susceptibility testing by Etest in the presence and absence of efflux inhibitors. Five sul3-encoding isolates, demonstrated to be unrelated by RAPD PCR, were characterized. The immediate genetic context of sul3 in five isolates was identical to that in plasmid pVP440, and in all cases, sul3 was associated with class 1 integrons. In three isolates, an open reading frame (orf2) encoding a putative protein with 38% amino acid identity to Mef(A) was found, while the two remaining isolates contained a fragment of orf2 truncated by IS26 insertion. In three of the isolates, this DNA region was demonstrated to be located on non-conjugative plasmids. When the complete orf2 was cloned, it conferred high-level resistance to erythromycin and azithromycin, and the resistance property could be partially inhibited using the efflux inhibitor Phe-Arg beta-naphthylamide dihydrochloride. The gene was named mef(B). A new macrolide efflux protein, Mef(B), with 38% amino acid identity to Mef(A), has been characterized and represents the second member of the mef family of genes.